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(54) TiUe: MODIFIED PIGMENTS HAVING IMPROVED- DISPERSING PROPERTIES ' 

(57) Abstract - 

as polymeric groups, onto the pigment bVme^ o^r to ^»r.^n ^ m^fi 'd ^P'P1>="° i^ving atuched groups, such 

haymg attached at least one girup comprising the fonnaia^X-MoZ tb=l X cS' "■"P""^ o pigment 

compiles at least one type of non-ionic group, R rep,«ents ttoS't'^m^?, ™ """'"^ S^"P' I^"" 

an mteger of frorr, 1 to 500. Modilied pigment prodnc^^ also dSS Z^L . 6^™? °^ ^ PO"P. =nd p represents 

group or at least one polymeric group In addiUon oto tro^ o?m^w '=°"P"='"S ^ P'gment having anached at least one alkylene oxide 
into inks, coatings, toners, films.'plastics. polySS ett? LitfyL^'T^'J"^^ ^ ^ incoipcration 

dKcribcd. foiymtti, elastomer, and the like. Methods of making the modified pigment products are also 



MODIFIED PIGMENTS HAVING IMPROVED DISPERSING PROPERTIES 



BACKGRO rjKD OF TTTF. INVENTTON 

The present invention relates to pigments which can be used in a variety of applications, and 
more particularly relates to the modification of pigments to improve various properties. 

Pigments have been used in a variety of applications, such as in inks, coatings, toners, 
plastics, mbber, fihns, and the like. Common goals in each of these applications are to provide a 
pigment which is capable of being substantially and uniformly dispersed, and capable of remaining 
dispersed in die composition so that color and other properties exhibited by the pigment are uniform 
throughout the composition or material, which incorporates the pigment. The improvement in the 
dispersibility and dispersion stabflity of pigments has been attempted previously and has included 
coating or adsorbing various surfactants onto the pigment. However, merely adsorbing or coating 
pigments had potentially several disadvantages. First adsorbed surfactants are dependent on the 
physical properties of the surrounding materials, such as the solvent with the ink. h such a situation, 
an equilibrium may exist between the surface of the pigment and the solvent for surfactant afnnity. 
Solubility issues involving the sur&ctant and the solvent may also come mto effect. Other 
considerations which can effect adsorbed surfactants are the concentration of the pigment, the type 
of sunactants used, and the temperature and pH of the composition or materia! containing the 
pigment Any one ormore of these physical properties can cause the removal of the surfactant from 
the surface of the pigment and create additional surfactant in the bulk liquid or medium which may 
negatively effect the dispersion stability and other properties of the bulk liquid such as foaming, 
surface tension, viscosity, film strength, Skn elasticity, and the like, h addition, the excess surfactant 
which may be found in conventional pigments may also be detrimental to plastic or film-forming 
properties, such as color, strength, elongation, elasticity, and the like. Accordingly, there is a desire 
in the anto improve the dispersibility and dispersion stability of pigments withrespectto overcoming 
one or more of the above-described disadvantages. 

SUMMARY OF TKE TNVKNTIOIV 

A feamre of the present invention is to provide modified pigment products which are capable 
of improving the dispersibility and dispersion stability of the pigment in compositions and 
formularions. 

Another feature of the present invention is to provide ink, coating, toner, polymer, paper, 
film, and rubber formulations which incorporate the modified pigment products of the present 
invention. ■ 



wherein X represents at least an aromatic group or an aikyl group, "polymer" represents repeating 
monomer or multiple monomer groups or both, optionally having at least one X' group. The total 
monomer repeating units is from about 1 to about 500. R represents hydrogen, a bond, a substituted 
or ansubstituted alkyl group, or a substituted or unsubstituted aromatic group. When X represents ' 
an alkyl group, the "polymer" preferably has no ionic orionizabie group. X' represents an aromatic 
group or alkyl group and each X' and X can be the same or different. X and/or X' can be substituted 
or imsubstituted and can include substituted groups such as an ester group, an amide group, an ether 
group, and the like. The substituted groups can be linked to "polymer". Also, when R represents a 
bond, the available bond can be attached to the pigment 

The present invention also relates to ink compositions containing at least one modified 
pigment product of the present invention and at least one ink vehicle. 

. The present invention also relates to coating compositions comprising at least one modified 
pigment product of the present invention and at least one coating vehicle. 

Tne present invention also relates to toner compositions containing at least one modified 
pigment product of the present invention and resin particles. 

. Also, the present invention relates to a rubber products, polymer (e.g., plastics) products, and 
filnns containing conventional ingredients in combination with at least one modified pigment product 
of the present invention. 

. It is to be understood that both the foregoing general description and the following detailed" 
description are exemplary and explanatory only and are intended to.provide furOier explanation of 
the present invendon, as claimed. 

DEX4ILED DESCRIPTION OF THE PRESENT IIS-VENTTON 

The present invention in general relates to various types of modified pigment products which 
are preferably capable of dispersing in a variety of materials including, but not limited to, liquids 
(aqueous and non-aqueous), polymers (e.g., thermoplastics and thermosets), elastomers (e.g.; 
synthetic and/or natural rubbers), coatings (e.g., paints); inks (e.g., printing inks and inkjet inks), 
liquid and solid toners, films, and the like. Tne pigments are modified such that chemical groups 
(e.g., polymeric and organic) are attached onto the pigment which provides a more stable artachment 
of the groups onto the pigment compared to adsorbed groups, e.g., polymers, surfactants and the like. 

In each of the following formulas, -X is attached directly to the pigment and -X' can be' 
directly attached to the pigment 

One preferred modified pigment product is a pigment having attached at least one group 
comprising the formula: 
-X-[NIon]pR 



In an addirional embodiment of the present invention, the modified pigment product can be 
a pigment having attached at least group comprising the formula: 

-X[A]^ 

wherein X represents an aromatic group or an alkyl group; A represents an alkvlene oxide group of 
fron. about 1 to about 12 carbons; p represents an i:iteger of from 1 to 500. and R represents 

hydrogen.asubstimtedorunsubstitutedalkylgroup,orasubstitutedorunsubstitutedaromaticgroup 
A can be the same of different when p is greater than 1 . X can be substituted or unsubstituted and 
can niclude substituted groups such as an ester group, an amide group, an ether group, a carbonyl 
group, an aryl group, an alkyl group and the like. The substituted groups can be attached or linked 
to A. 

Examples of preferred alkyleiie groups include, but are tiot limited to, -CH,-CH,.0- - 
CH(CHJ-CH,-0-; -CH,CH,CH3-0-; or combinations thereof. 

In another embodiment of the presem invention, ±c modified pigment product can be a 
pigment having attached at least one group comprising the formula: 

-X-[(-CHJ„-0-),-R] 

wherein X is described above, and for mstance can represent an aromatic grout, or an alkvl group as 
descnbed earher, m is an integer of from 1 to U, preferably 2 or 3, p is an integer of from 1 to 500, 
and R ,s described above, and for instance can be hydrogen, a substituted or unsubstimted alkyl 
group, or a subst-imted or unsubstituted aromatic group. Examples of R substttuents include, but are 
not limited to, hydrogen, methyl, ethyl, butyl, orpropyl groups, p can be 1-25,26-50,51-75 76-100 ' 
and 101-500, and is preferably 5 to 50. Paitcularly preferred groups of this fomiuia are where X is 
a benzene group, m is 1 to 5, and more preferably 2 or 3, p is 5 to 50, more preferably 44^5 and R 
is hydrogen or a methyl group. Another preferred group is where m is 2, p is 7. R is a methyl group, 
and X IS a benzene' group. 

In yet another embodiment of the present invention, the modified piement product con be a 
pigment having attached at least one polymeric group, wherein the polymenc group comprises the 

formula: 

-X-ijpolymer]R 

wherein X is described above, and for instance can represent at least an aromatic eroup or at least an 
alkyl group as described earlier, "polymer" comprises repeating monomer groups or multiple 
monomer groups or both, optionally having at least one -X' group. TTie 'polymer' canbe substinated 
or unsubsrituted with additional groups, and R is descnoed above, and for instance can represent- 
hydrogen, a bond, a substituted or unsubstituted alkyl group, or a substituted, or unsubstituted 
aromatic group. When X represents an alkyl group, the "polynier" preferably has no ionic or 
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pi^ent Preferred reaction media include water. at,y n^ediun, containing ware, a.d any mediu:n 
containing alcohol. Water is the most preferred medium. 

^°P'^-th"bovemodifiedpigmentproduct3.thediazoniumsaltneedonlybe.^^^^^^^^ 
s.bletoal,owreaction.iththepigtnent.Thu..thatreaction=anbeca^^^ 
salt3 otherw.. considered ^ be unstable and s-.bject to decomposition. Some decomposition 

pro«.«maycompetewiththereactionbetweenthepigmentandthedia.om.msaltandmayr 

etr r ' - at 

leva.d temperanireswheremanydiazoniuHisa,tsmaybesus=eptil,,e to decomposition. E.ev.ed 
terrxpe^turesmayalso advantageously increase the solubility of the dia^^^^ 

meaiumand improveits handling duringtheprocess. The pigirientcanbereactedwithad^ 
sa^h«^....dil.e.easi,y3t.^^ 

A preferred method of preparing the modified pigment products involves reducin.^ the 

to b. modified to a size desirable for the panicular end use application. I, of cour^^^ 
P.^ent . already of an appropnate si., then no reduction m si.e is necessary. Genetally. the size 
can be the same size as the pigment sizes used conventionally for the particular end 
^ apphcatio.. Pormsta„ce.theave.^^ 

less, andpreferably aooutSmicrons or less. Preferab.yJormstance.mbkjetin.apnlications, the 
_ verage pigmenc panicle size is preferably less than about 1 micron ar.d more prefe.bly less than 
about 0.S micron (e.g.. a preferred range is about 0.0 1 micron to less than about I micron), and is 
pr=fe.blyless than about 10micronsforcoatings,toner.polynier.andrubber 

reductionofthepigmentto be modified is preferred, any methodofreducingsizecanbe used such 

as those descnoedinT.C. Fatten. "PaintEowandPigmentDispers,on.»2nded., Wiley ,.-Y(1979) 
incorporated herein by reference: ^' 

t^olvn, T ' " ^ ~nt or 

polytnermay bemtroducedtoorcontacted With thepigments. The surfactantorpolymercomnrises 
anorganicgrouporpolymericgroup havingatleastoneprimaiy amine. As-.fficientamounto^^ 
« to preferably adsorb the surfactant or polymer onto the pigment. Preferably, after 

adsorptionoccurs.adiazoniumreactioncanbeconductedasdescribedinU.S.PatentKos 5571 311 

entirety by reference. In more detail, the preferred means of attaching the surfactant or polymer 

ontothep,gmentsisbygri.din,orreducinginsi.ebyothersuitablemechanicalorch=micaLl 
the pigment m the presence of a solvent (e.g., .,.eous or non-aoueous). preferablv water Th; 

™antorpolymercanalsobepresentdurnig.hissizereductionstep.A,«^^^^^^ 
orpolymermayoe added after the size reduction step. An aqueous solution ofanitnte and an acid 
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The modified pigment panicles can then be subsequently subjected to cleaning procedures 
(e.s., washing or precipitation) which will remove substantially any excess reactants and unattached 
dispersants. TTie remaining sluny containing the modified pigment products can then be added to 
either aqueous or non-aqueous media and preferably with lirtle or mild agitation to form stable 
(electrostatic, steric, and/or electrosteric) dispersions fora variety of end uses as described above. 

The pigment products may be purified by washing, such as by filtration, centrifueation or 
a combination of the two methods, to remove unreacted raw materials, byproduct salts and other 
reaction impurities. THe products may also be isolated, for example, by evaporation or it mav be 
recovered by filtration and drying using taiown techniques to those skilled in the art. Disnersions of 
the pigments ofthe present invention may be fiirther purified or classified to remove impuriries and 
other undesirable free species which can co-e.xist in the dispersion as a result of the manufacturine 
process. In a preferred embodiment, the cationic pigment dispersions are subject to a classification 
step, such as centrifugation. to substantially remove particles having a size above about 1 0 micron 
preferably above about 0.5 micron. In addition, the dispersion is preferably purified to remove any 
15 undesired free species, such as unreacted treating agent. Known techniques of 

ultrafiltration/diafiltration using a membrane or ion exchange may be used to purify the dispersion 
and remove a substantial amount of free ionic and unwanted species. Also preferred is an onnonal 
exchange of counterions whereby the counterians that form a part of the surface-modified pigment 
are exchanged or substituted with alternative counterions utilizing known ion exchange techniques 
such as uteafiltration, reverse osmosis, ion exchange columns and the like. Particular examples of 
counterions that can be exchanged include, but are not limited to, Na*. K*, Li*, NH,", Ca^ Mg^ CI", 
NO3-, NO,-, acetate, carboxylate, and Br. Such additional classification and purifidrion method! are 
more fiilly described in U. S. Patent Application No. 09/240.291, filed January 29, 1 999, the 
disclosure of which is fully incoiporated herein by reference. 

25 Uses ofthe Modified Pigment Products 

■ The modified pigment products of this invention may be used in the same anplications as 

conventional pigments, likecarbonblacks.Thegroupsattached to thepigmenUowever.canbe used 
to modify and improve the properties of a given pigment for a particular use. 

Modified pigment products according to the invention can be used in a number of end use 

30 applications. These uses include, for example, plastic compositions, aqueous and non-acueous inks 

aqueous and non-aqueous coatings, rubber compositions, toner compositions, paper products and 

te.Ktileandfibercompositions. The followingparagraphs describe theseusesgenerallyandexamples 

of each are shown bebw. 
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In general an ink consists of four basic components: (1) a colorant, (2) a vehicle or varnish 

wmchfunct>onsasacarTicrduringprinting,(3)additivestoin,proveprintability,dryin.,andtheh^^ 
and (4) solvents to adjust viscosity, drying and the compat^-bility of the other ink comt>onents. Fo^ 
a general dtscussion of the properties, prepantion and uses of inks, see TTie Printing Manual 5th Ed 
Leach et al. Eds. (Chapman and Hall. 1993) incorporated herein by reference. Various iric 
cotnpostttons are also disclosed, for exatnple. in United States Patents Nos. 2,833.736- 3 607 813- 

4.104.833:4.770.706;and5,026,755.incorporatedintheirentir=tyhereinbyreference'. ' " ' 
Tne modified pigment products of the invention, either as predispersion or as a solid can be 

H^cor^oratedinto aninkformuiationusingstandard techniques. Useofawaterdispersfoleor solves 
csperstble modified pigment product of the invention can provide a significant advantage and cost ' 

savmgsbyreducingoreliminatingthemillingstepsgenerailyusedwithotherconventionalpiements 

^-°Sraphicinksrepresentagroupofinkcompositions.Fiexographicinksgeneral!yinclude 
a colorant, a bmder. and a solvent. Tn. modified pigment products of &e invention are useful as 

flexographic ink colorants! 

Tne modified pigment products of the invention can be used in news inb. For e.xamole a 
news mk composition may comprise an ink vehicle (e.g., water), the modified pigment produos of 

the ■nvention.aresin, and optional conventional additivessuchasantifoam additives orasurfactant 

^^™°"-'ipii™-tProductsoftheinventionniayalsobeusedinphasechange(hottnel.) 
inks. Phase change inks generally include at least one colorant and at least onephase change or wax 

-camer(e.g..afattyamide-containingmateriallikeamixtureofatetaam,decompoundandamono. 
amide compound, or an alfcanolamides and polyethylene glycol mixture). The phase change bk is 
m a solia phase at ambient temperature and in a liquid phase at an elevated operating temt>era„ire of 
^e pnnter. .When the ink is heated it melts to form a low viscosity fluid that can be'ejected as 
droplets. Upon jetting, heated droplets impact on a substrate, and cool to ambient tempe^nire 

fonrungfilmsofun.form thickness. Subsequentimpactionofthe droplets on the substratetnavalso 
occur, depending upon the type of printer used. Use of a modified pigment oroduct can provide a 

si^ificantadvantageindispersionstabilityandcarriercompatibilityoverconventionaip^ 
m light- fastness over dyes. : 

Th. modified pigments of the present invention can also be used' m lithographic or 
flexographic printing. For example, the ink or fountain solution used in the pr^ntin. proc'ess can 
contain the modified pigments of the present invention. 

Tne modified pigments of the present invention can also be used in the m^ufacture of 
lithographic printing plates, such as infrared or near-infrared laser-imageable printing plates 
Typically, imaging occurs when the plate is exposed to radiation having wavelengths of bet>Ie-n 800 
and 1 100 nm. Generally, an infrared or near-infrared laser-imageable lithographic printing plate 
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s:gr..fxant advantage and cost savings by reducing or eliminate 
other conventional pigments. 

n>e paper products of the invention may incorporate other.known paner additives such as 
stz:ng agents, retention aid., fixatives, fillers, defoamers, detlocculating a.ents, and the like 
Advantageously, the water or solvent dispersftle modified pigment products discussed above are 
retained more efficiently at-low loading levels when compared to theuntreated pgments when 
retenbon aids and acidic or alkaline sizing agents are used. 

Tte modified pigment products of the invention may also be' used, as with' conventional 
pigments, as pigments, fillers, and reinforcing agents in the compounding and preparation of rubber 

con.posinons.Accordingly.theinventionreIatestoan.bber or eiastomenccomnosidoncontaining 
at least one rubber or elastomer and at least one modified pigment 

. Carbonblacks.forexample.areusefi:linthepreparationofrubbervulcanizatessuchasthose 
mnres. It,sgcnerallydesir.bleinth=productionoftires to utilise carbonblackswhichproducetires 
wuh sat^factory abrasion resistance and hysteresisperfoHnancrne^eadwearprooertiesofatire 

arerelatedtoabrasionresistance. -nicgreatertheabnisionresistanc, the greater thenumberofmiles 
the are w,ll last without weanng out TT.e hysteresis of a rubber compound means the ditrcrence 
berveen the energy applied to deform a mbber compound, and the energy released as the mbber 
compound recover to its initial undeformed states. Tires with lowerhysteresisvaluesreducerolline 

resistance andtherefore are able to reducethefuelconsumpt,oft-ofthevehicleuti]izin.thetireTT.us' 
It 13 particularly desirable to have carbon black products capable of impaning g;eater abrasion 

resistance and lower hysteresis in tires. 

THe modified pigment products, and preferably the modified carbon black products of this 
mvention are useM in both natural and synthetic rubber compositions or mixtures of natuial and 

syntheticrubbers-CarbonblackproductscomprisinganaromaticsuIfidesgroupareprefeiredfortto 

use.Tnecarbonblackproductsoftheinventioncanbeusedmnibbercompositionswhicharesu!fur- 

cured or peroxide-cured. 

The modified pigment products may be mixed with natural or synthetic rubbers by normal 

means, for examples by milling. Generally.amountsofthemodifiedpigmentproductranrine from 

acoutlOto about 250parts by weight can be usedforeachlOOpartsbyweightofnibberi;o;der to 
unpan a significant degree of reinforcement It is, however, preferred to use amounts varyin. from 
about 20 to about 100 parts by weight of carbon black per 100 parts by weiaht of nibber and 

especiallyprefetredistheutilizationoffromabout 40 to about 80 partsofcarbon^lackperlOO parts 
of rubber. 

Rubbers suitableforuse with thepresentinventionarenaruraluibberand Its derivatives such 
as chlorinated nibber. The modified pigment products of the invention may also be used with 
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VJi les ma Sons, 1979). inconiorated here-'n bv refrr^r- r ic ^ 

moditWn;,^ ■ ■ ^^s^ofa water or solvent dispsrsftle 

mo oined pigment product discussed above provides a method 

lightfast colot^t. ■ ntaterials- with a 

the.odiSer"'""'"'"'''"""""""'"^"^'"^^ 
* n:odmedp,gn,entpart.=!esofthepresentinventior,. Conven^^^ 

atent Nos , 278.0,3. 5.5i0,..l; 5.275.900; 5.571.654; and 5.434.575; and HP 0 l^^lZ 

be used ana these patents are incorporated herein by reference 

qu ou^ve.acieanda.od.f:edpxgmentproduct In contrast to conventional pign^ents themodified 
P^ntp..tsfor.e..e^,ti.of.epresentinven«on 

aqueous or non-aqueous vehiVli* rv.* ^ • r * an 

q vehicle. The moQined pigment products do not necessarily reouire a 

Qisp erse me pigment m water or other solvent 

y, m mjget mks of the present invention, the modffied piement products are 

me Dounas of. the present invention to use an inkiet mV- fnr^.u^- 

, lormulation containircr a mixture nf 

:u :::: J - 

cellosoive ether H • denvatives, carbitol, butyl carbitol. 

celiosolve, ether denvatives. amino alcohols, and ketones. 

Biocides such as benzoate or sorbate salts are i™,,^^ • 
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Example 1: Preparation of Surfactant-Adsorbed Carbon Black Dispersions 

Various amounts (Table 1) of carbon black, having a nitrogen surface area of 200 and a 
DBP A of 122 g/100 ml, a noniomc surfactant (IL-2798 from ICI Strfactants) described as an ester 
product of an amino benzoic acid and a polyethylene glycol methyl ether; MW of - 1,000 g/mole, and 
distilled water were mixed together and placed in stainless steel midget mills (2 1/16" height by 2 
3/32" internal diameter). Two hundred grams of 3/16" stainless steel shot were added and the mill 
was capped and put in a Red Devil #30-5 100 paint shaker. Tlte samples were shaken for 1 h before 
bems removed and filtered through a paint filter to separate the slurries from the steel shot An 
ahquot of the dispersions was analyzed for the amount of particles below 1 urn. after the initial 
dispersion and 24 h. later, using a Zeiss light microscope containing a calibrated ocular lens. It was 
found that the amount of particles below 1 um was constant, regardless of the time period after 
dispersing. Results are set forth in Table I . ■ 



Table 1 



Sampie # 


Carbon Black 
(g) 


Surfactant 
(g) 


Water 

(g) 


Amount of 
Particles 
Below 1 urn (%) 


lA 


6 


0 


34 


<5 


IB 


2 


4 


34 


80 


IC 


4 


8 


28 


90 


ID 


6 


12 


22 


90 


IE 


8 


16 


16 


98 



This example shows that stable, conventional dispex^ions can be prepared with carfaor. black 
surfactant, and water using mechanical energy, and that without a surfactant the carbon black does 
not disperse or form a stable dispersion. 



Example 2: Preparation of ChemicaUy-bonded Surfactants to 
Carbon Black and Resulting Dispersions 
Samples IB-E were added to distilled water in a Pyrex beaker and heated to70"C. Various 
amounts of sodium nitrite (Table 2) were added to the hot slurry with rapid mixing usin. a nxnonetic 
st,r bar. W.thm one minute the slurries began to froth generating nitrogen gas. The reacti on was 



Table 3 





Stability 


* as a function ofSodmm Chloride Concentration rhp^^w^ 


Sample # 


0 


U.UUl M 


0.01 M 


0.1 M 


IM 


2M . 


lA 


Y 


Y 


Y 


■ N 


N 


N 


IB 


Y 


Y 


Y 


N 


N 


N 


IC 


Y 


Y 


Y 


N 


N 


' N ■ 


ID 


Y 


Y 


Y 


N 


N 


N 


IE 


Y 


Y 


Y 


N 


N 


N 


2B 


N 


N 


■ N 


N 


N 


N 


2C 


Y 


Y 


Y 


Y 


Y 


Y 


2D 


Y 


Y 


Y 


Y 


Y 


■Y 




Y 


Y 


Y 


Y 


Y 


Y 


S^biliiy IS being reponed as Y = Yes, stable or N = Not r^able 





Tnis^xampleshowsthatcarbonblacklackingsurfactamandwithabsorbedsurfactantsaredependent 
on the media, and that above O.OIM concentration of sodium chloride, the dispersions become 
unstaole. Last, the exatnple demons^ates that when the surfactant is covalently attached (chemically 
bonded) to the surface of carbon black, the resulting dispersion is stable at all salt concentations and 
that the sunactant is not in an equilibrium between the media and the carbon surface, a. is the case 
with adsorbed surfactants. Also, a sufficient amount of surfactant, conditions to obtam samt^les 20- 
2E, IS needed to provide dispersion stability. Th. mechanism for stabilization with the nonionic 
surfactants, absorbed or bonded, is steric and not ionic. 



Example 4: Stability of Dispersions of Carbon Black with ■ 
Chenuenlly-bonded and Adsorbed Surfactants in Non-Aqueous Media 
Samples lA, IE and 2E were dried and dispersed in different nonaqueous solvents to 
determme the effect of the surfactant on the resulting dispersion stabilittes. The solids were added 
to the hquid media in a test tube stoppered and thoroughly shaken by hand. Ue concentrations and 
procedures were sunilar to those of Example 3. Results are reported in Table 4. 
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Table 5 



Sample 


Mean 


Largest 


Xerox Paoer 


Plover Pauer 




Parrtrip 


rarucie 












Size 


Size* 


Dry Time 


Dry Time 




(nm) 


(urn) 


OJ). 


01) 


O.D. 


(E) 


IE 


0.17 


0.69, 


1.03 


■ 3 


1.14 


3 


2E 


0.16 


0.58 


1.07 ' 


3 


1.14 . 


3 


largest particles, as detected by Microtrac UP A instrument 





Th,s example .hows that Inkjet inks can be made with the dispersions of carbon black with adsorbed 

andbondedsurfactants-Tberesultingprintcanachieveagood optical density andprintwaterfastness 
properties. 
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Example 6: Inkjet Inks Containing Dispersions of Carbon Black with 
Chemically-bonded and Adsorbed Surfactants 
Inkjet inks were made and tested in a similar manner as Example 5, except that 10% (fmal 
(w/^v mk) diethyiene glycol was used in place of I-pyrolidone. Also, a hiehli.hter (Avery Hl- 
LHEm. series #24-0XX) was rubbed over the resulting print to detenninc hi.hli.hter smear. The 
highlighter was nibbed over the print two times and the amount of black runoff was noted. Dry time 
was determined as a fimction of time. One ml of distilled water was applied to a 1/4" line of print, 
and the time noted when no visible black mnoff occurred. Results are reponed in Table 6 



Table 6 



Sample 


Xerox Panpr 
O.D Drv Time 


Plover Paner 
O.D. DrvTimp 


IE 


1.08 


24 h 


Ml 


24 h 


2E 

/ 


0.97 


5 min 


. 1.03 


5 min 



ms example shows that Inkjet inks, besides those of E.xample 5, can be made with the dispersions 
of carbon black with adsorbed and bonded surfactants. The resulting print can achieve a fair optical 
density and print waterfastness, and excellent highlighter smear resistance. Tne dry time was 

significantly fasterfortheprints made with the dispersionofcarbonblackwidi the bonded surfactant 
compared to those for the equivalent having only the adsorbed surfactant. 
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10 



15 



Example 9: Preparation of Carbon Black Dispersions 

The puipose of this example was to prepare dispersions of carbon black and of carbon black 
w,th non-chemically bonded ABT ester. Six grams of a carbon black descrH^ed in Examnle 1 was 

addedtoT?M(34g)andmilledusingaMidgetmni,theprocedurewasdescribedmExa«plelTT.e 
product 15 designated Example 9A. In addition, the same carbon black (5.2 g) and ABT (0.8 g) and 
TP.M (34 g) were also rinilarly milled. Tae product is designated Example 9B. 

Example 10: Properties of Inks Containing Chemically-Bonded Polymer to Carbon Black 

Pigments 

. The purpose of this example was to contrast properties of inks containing different carbon 
black prodt^cts. One ink contains a carbon product having a chemically-bonded polvmer (Exam.le 
8), another has carbon black (Example 9 A), and the last irJc contains a carbon black and polymer 
mixture (Example 9B). n,e inks were made by mixing the solids (w/w) with TPM. A droD of the 
resultmg inks were put between two glass sl.des and observed usmg a ligiat microscot,e," with a 
catiorated ocuiar lens, at a magnification of 40x power. ITie ink with Examt,le 8 was dist>ersed 
(Brown,an movement withparticles less than 1 urn in diameter),-whflc the other iiJcs flocculated (the 
caroon blacks networked together to form a s^cture with a size above five urn). Results are shown 
in Table 7. 
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Table 7: Observations 



Sample No. 


8 


9A 


9B 


Observation 


Dispersed 


Flocculated and Settled 


Flocculated 



After storing at 70°C for a week, E.xample 8 was still well dispersed upon observation under the 
microscope while 9A and 9B settled. 

The 7% products in TTM were drawn down on white paper (form 3NT-4 Ink Test Res^iiar 
Bond paper) and brow^ paper (form 3NT-5 Ink Test Kraft paper), both from Leneta Co. usine a 3 
mtl Btrd applicator with a Byk-Gardner automatic draw down device. ITie resuMn. ink 5!ms were 
measured for optical density using the optical densiometer described in Example 5. Tne results are 
reported in Table 8. 



Example 14: Properties of Inks Containing Chemically-Bonded Polymer and Ionic 
Groups, and Chemically-Bonded Ionic Groups to Carbon Black Pigments 
The puTJose of this example was to contrast properties of an ink with a carbon product having 
a chenucally-bonded polymer and ionic groups against one with just ionic groups. Examples 1^ and 
13 ^ere maed into distilled water resulting in dispersions having 5% solids (w/w). The resulting 
u±s were drawn down on Xerox 4024 paper and the dry time (waterfa.tness) and optical densi.el 
of the fhns were measured, all methods and instruments were previously described in Example 5. 
The results are shown in Table 8. 



Ink with Exampjg 



12' 



13 



Optical Density 



1.65 



1.54 



Dry Time fmin) 



5 



Tne results show that the film formed from ink 



containing carbon black with chemicallv-bonded 



polyn^erandionicgroups dried faster.possibly.ueto,tspeneaation into thepanercomoared to that 

fonned from dispersions havmgjust3nionicgroup.msexampiealsoshowstharpolvmer and ionic 
groups can both be present on a pigment 



Example 15: Infrared Absorptive Coating Composition 

TbxsexampTedemonstratesthatamodifiedcarbonblackpreparedviathemethodofExample 
can be used in the formulation of a n infrared abso aSZl£°ati^g. modified carbon black 

d:spersio„2Eshouldbedriedpriortopr=parationofthecoating.Ausefi:.infrarcd3ensinve=oat.g 
can bepreparedbymixingtogether.withminorexpenditureofenergy.theineredientsshov^ below 
m parts by weight Nitrocellulose j9_50 is availiable from Wolff Walsrode and Cym.l 301 is 
available from Dyno Cyanamide. 



i-butanone 


t 289.9 


Urv carbon black '^E 


5-10 


Nitrocellulose E950 


3.68 ■ 


Cymel 301 


0.69 


. p-toluene sulfonic acid 


0.15 



-n^e coating composition can be applied to a substrate via a knife coater or w,re wound rod 
to gave a wet coating thickness of 20 microns. Examples of substrates that can be used are pel vester 

or gramed anodized aluminum. 

To improve adhesion of the infrared adscrptive layerto the substrate, it may be advantageous 
to apply an additional layer to the substrate prior to applying the infrared adsotptive layer. Vhis 
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1 . A modified pigment product comprising a pigment having attached at least one group 
comprising the formula: 

-X-[NIon]^ 

whereix: X is attached to the pigment and comprises at least an aromatic group or at least an alkyl 
5 group, Kton comprises at least one type of non-ionic group, R is hydrogen or comprises an 

aromatic group or an alkyl group, and p represents an integer of from 1 to 500. 

2. ■ The modified pigment of claim 1, wherein NIon is a C,~C^. alkyl group or a Cj-Cp 
alkylene oxide group. 

3. The modified pigment product of claim 1 , wherein said non-ionic group further.comprises 
a functional group, 

. 4. . Tne modified pigment product of claim U wherein said non-ionic group is a glycol group. 

5. The modified pigment product of claim I, wherein X is an aromatic group. 

6. The modified pigment product of claim. 1 , wherein p is 1 to 50. 

7. A modified pigment product comprising a pigment having attached at least one group" ■ 
comprising the formula: 

-X-[(CHJ,-0-)]^ 

wherein X comprises an aromatic group or an alkyl group, m is an integer of from 1 to 12, p is an 
integer from 1 to 500, and R is hydrogen or comprises an alkyl group or an aromatic "group. 

8. Tne modified pigment product containing a pigment having attached at least one group 
comprising the formula: 

wherein X is attached to the pigment and comprises at least an aromatic group or at least an alkyl 
group; A represents an alkylene oxide group of from about 1 to about 12 carbons; p represents an 
integer of from 1 to 500; and R represents hydrogen, a substituted or unsubslimted alkyl group or 
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' ^--"^ — ^ ^'^Pe-ing units, 
and when R represent. . bond, R optionally bonds to said pigment 



20. 



R represents hydrogen, or comprises an alley, group or an aromatic group. 

21. An ink composition comprising a pigment havine attached at least o..^ 

the formula; "^"^^i" at least one group compnsmg 

-X[A],R 

22. The ink 



: composition of claim 21. wherein said liquid vehicl 
23. T^^^k composition ofclaim 21, wherein said liquid vehicle i 



e IS aqueous, 
is non-aqueous. 



one 



24. The ink composition of claim 21 whp-pir, c.;^ • i 

comoosition. ^ ^''j" 



25. Tlie ink composition of claim 21, forther comprising at least one humectant. at least 



26. The ink composition of claim 1 whprpm „ 
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polyurethane group, a polystyren.c gr.,.p. a polyacrylate group, a polyan,ide ^oua a polyester 
group, polyvinyl (alcohol), or combinaiions thereof. 



37. 



An ink composition comprising at least one liquid vehicle and a modified pianent 
proauct comprising a pigment havir.g attached at lea« one group comorisine the fonnula- 
-X-[NIon],R 

wherein X is attached to the pigment and comprises at least an aromatic group or at least an allcvl 
group; NIon comprises at least one type of non-iomc group; R represents hydrogen or comprise's 
an aromatic group or an alkyl group; and p represents an integer of from 1 to 500. 

38. A method to attach at least one group selected from an organic group or polvmeric group 
onto a plurality of pigment comprising reducing the average particle size of said pi^ent a 
solvent and introducmg a) at leas, one surfactant or polymer comprismg said ^ouJand having at 
least one pnmary amine, b) a nitnte, and c) an acid in sufficient amounts together or m any 
combmanon to generate a diazonium salt comprising at least said group, and wherein said 
ciazomum salt reacts with said pigment to attach said at least one group onto sfld pigment. 

39. A method of claim 38, wherein at least a pordon of said primaty amine dispersant adsorbs 

onto at least a portion of the pigmeni, 

40. The method of claim 38, wherein said primary amine dispersant firfier contains at least 
one non-ionic group. 

41. TTie method of claim 38. wherein two or more different primary amine dispersant are 
introduced. 

42. The method of claim 38, funhcr comprising introducing a second diazonium salt 

comprising a second organic group. 

43. The method of claim 38, wherein said primary amine dispersant compnses an arotr.atic 

group or an aikyi group. 

44. The method of claim 38, wherein said acid is nitric acid or sulfuric acid. 
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54. 



The method of claim 47. further comprising subjecting the plate to a solvent capable of 
portions of the imaged layers) denning the pattern. 



55. 



A method of imaging a lithographic printing plate of claim 48. comprisinn selectively 
exposmg the plate to a laser output in a patten, representing an image to selectivel'y remove o. 
cherrx ically modify at tet the radiation- abso.rptive layer defining the pattern. 

56. The method of claim 48. further comprising subjecting the plate to a solvent caoable of 
remo^g portions of the imaged layer(s) definkg the pattem. 
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